Shining light on cell death processes - a novel biosensor for necroptosis, a newly described cell death program.
Cell death contributes to the maintenance of homeostasis, but mounting evidence has confirmed the involvement of programmed cell death in some diseases. The concept of programmed cell death, which was coined several decades ago to refer to apoptosis, now also encompasses necroptosis, a newly characterized cell death program. Research on programmed cell death has become essential for the development of some new therapies. To study cell death signaling and its molecular mechanisms, new biochemical and fluorogenic approaches have been devised. Here, we first provide an overview of programmed cell death modes and the importance of dynamic cell death studies. Next, we focus on both apoptotic and necroptotic signaling and their mechanisms by providing a systematic review of all the methods and approaches that have been used. We emphasize the contribution of advanced approaches based on fluorescent probes, reporters, and Förster resonance energy transfer (FRET)-based biosensors for studying programmed cell death. Because apoptosis and necroptosis signaling pathways share some effectors molecules, we discuss how these new tools could be used to discriminate between apoptosis and necroptosis. We also describe how we developed specific FRET-based biosensors for detecting necroptosis. Finally, we touch on how dynamic measurement of biomolecules in living models will play a role in personalized prognosis and therapy.